Gravity waves play an important role in determining the structure and dynamics of the mesopause region. The Imaging Riometer for Ionospheric Studies (IRIS) at Halley, Antarctica (76 • S, 27 • W) is capable of detecting short period mesospheric gravity waves using fluctuations of the ionospheric absorption of cosmic radio noise as a tracer. An analysis technique for quantifying these signatures is presented. The extraction of the wave period, horizontal phase velocity and horizontal wavelength is demonstrated by applying wavelet analysis to synthetic imaging riometer absorption data, which contain known wave features. A mechanism to overcome the limitation on resolvable wavelengths is presented. The effect of noise on the analysis results is also discussed. The application of this technique to extract gravity wave parameters from real imaging riometer data is demonstrated by comparison with those derived from a co-located airglow imager. Extension of this technique will, in future, enable a climatology of year round mesospheric gravity wave properties over Antarctica
The imaging riometer (Detrick & Rosenberg, 1990 ) is an advance on the basic 44 riometer as it uses a narrow beam antenna array to spatially sample the region 
57
The multi-beam configuration of the Halley IRIS and its field of view make it 58 capable of detecting gravity waves passing horizontally overhead.
59
3 Gravity Wave Detection has the potential to be applied semi-automatically to the complete archive
69
(1997 to present day) of imaging riometer data. This provides the potential 70 to build up a year-round climatology of gravity fluxes at Halley, Antarctica. by the method outlined in Torrence & Webster (1999) .
86
With knowledge of the distance between the imaging riometer beams projected 87 at a given altitude, the period of the wave feature and its phase difference,
88
the horizontal phase velocity and the horizontal wavelength are calculated.
89
Equations for the horizontal phase velocity (Equation 1) and the horizontal 90 wavelength (Equation 2) are given below:
where ∆x is the distance between the beams, ∆φ is the phase difference be-
94
tween the beams in radians and T is the wave period in seconds.
95
The spatial resolution of IRIS puts a limitation on the resolvable horizontal where the beam width is taken to be the FWHM. This shape results in the their amplitudes reduced by a factor of 100,000, making them undetectable.
135
There is no observed phase shift associated with this attenuation.
136
The results in the next sections are for synthetic waves, already attenuated by 137 the beams, and discuss the effect of signal noise on the detection capabilities. .
where A is the wave amplitude, k x and k y are the x and y components of the 
148
The wavelet coherency spectrum of each of the five pairs of beams was gen-149 erated and the phase differences from the regions of highest coherency were 150 determined. These were then adjusted, as shown in Section 3.1, and the hor-151 izontal wavelength, horizontal phase velocity and wave direction were calcu-152 lated. actual wave parameter and comparing it to the log of the signal to noise ratio. than 15km and periods greater than 10 minutes were selected for comparison.
190
These criteria are based on the observing capabilities of the IRIS. Table 2   191 shows the dates and times of the events used in this study, plus the K p index.
192
The wavelet analysis technique outlined above is applied to each IRIS dataset
193
for the relevant date and time.
194
The events were analysed and strong wave features, coincident in period and would increase the confidence in any future studies where the IRIS is used in 241 a stand-alone situation to detect gravity waves in daylight.
242
With a co-located airglow imager it is easy to verify that the waves observed in
243
IRIS are in the D/E-region not the F-region; however in the summertime this 244 comparison technique cannot be used. Kressman (1976) shows that when foF2 245 is below 5MHz, the absorption due to the F-region is less than 0.1dB. Thus, a but not the ionosonde then it is likely to be a wave in the mesosphere. 
